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Abstract Of JP 2004051717 (A) 

PROBLEM TO BE SOLVED: To provide a biomass 
gasifier. which may be a small-scale one, that 
produces a highly calorific clean fuel gas suited for a 
power generation gas engine in high yields from 
biomass resources. : SOLUTION: In the biomass 
gasifier wherein steam is fed into crushed biomass 
to cause a gasification reaction in a gasification 
space, the gasification space is isolated from 
external heating by a partition, and the gasification 
reaction of the steam with the biomass Is caused by 
an endothermic reaction without actively feeding 
oxygen into the gasification space. The partition has 
a gasification space in its inside, the inner side 
space for gasification by the external healing has a 
tubular structure, and the gasification space has a 
spouted bed structure in which the fed biomass 
powder is fiuidized with the fed steam. ; 
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CLAIMS 



[Clatm(s)] 
[Claim 1] 

Supply a steam to the pulverized biomass and gasification space which produces and cheats out of a gasification reaction, and 
this gasification space are divided into it with heat tracing via a septum. In a gasifier of the biomass which produces a gasification 
reaction of a steam and the biomass by an endoergic reaction and out of which it cheats without supplying oxygen to gasification 
space positively at **, A gasifier of the biomass being the entrained bed structure of making a biomass granular material which 
said septum has gasification space inside, gasification space by the side of inner circumference by heat tracing is formed in 
tubular body structure, and said gasification space supplies mobilizing with a steam to supply. 
[Claim 2] 

Supply a steam to the pulverized biomass and gasification space which produces and cheats out of a gasification reaction, and 
this gasification space are divided into it with heat tracing via a septum, In a gasifier of the biomass which produces a gasification 
reaction of a steam and the biomass by an endoergic reaction and out of which it cheats without supplying oxygen to gasification 
space positively at **, Said septum has gasification space inside, it is formed in tubular body structure by gasification space by 
the side of inner circumference by heat tracing, and in said gasification space. A gasifier of the biomass while a steam and the 
biomass set up both flow direction in the direction which intersects a counterflow or a steam flow direction, wherein it extracts 
to this contact area or an expansion region (diffuser) exists. 
[Claim 3] 

Supply a steam to the pulverized biomass and gasification space which produces and cheats out of a gasification reaction, and 
this gasification space are divided into it with heat tracing via a septum, In a gasifier of the biomass which produces a gasification 
reaction of a steam and the biomass by an endoergic reaction and out of which it cheats without supplying oxygen to gasification 
space positively at **, A gasifier of the biomass which high temperature gas flows out and is characterized by locating a 
gasification part which performs a gasification reaction of a reaction water evaporator, a steam, and the biomass within a bend 
with which two or more free end openings insert a bend located outside in heating space which carries out ON. and are put to 
heating space in it. 
[Claim 4] 

While branching a bend immediately after secondary gasification part passage in said bend from a biomass supply side, turning 
this branch pipe upward and carrying out a bend from facing down, A gasifier of the biomass according to claim 3 characterized 
by forming an ashes drain at a fuel gas outlet part and a pars-basilaris-ossis-occipitalis turning part of facing up [ facing down ] 
on the other hand in said upward free end. 
[Claim 5] 

Claim 3 performing a substantial seal with reaction water which provided a header which connects said many tube parts in the 
free end by the side of reaction water of these many tube parts, and with which this header was filled up while said bend is 
inserted in heating space in the shape of many pipes, or a gasifier of the biomass given in four. 
[Claim 6] 

Claim 3 performing a substantial seal by the biomass which provided a header which connects said many tube parts in the free 
end by the side of the biomass of these many tube parts, and with which this header was filled up while said bend is inserted in 
heating space in the shape of many pipes, or a gasifier of the biomass given in four. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technology in which invention belongs] 

This invention relates to the equipment which makes clean high calorie gas generate from the biomass in detail about effective 
use of the biomass. In the conventional biomass energy usage pattern, it is related with the gasifier of the biomass used 
combining the gas engine of a feed system or cogeneration system with high system generation efficiiency which is not obtained. 
[0002] 

[Description of the Prior Art] 

In the utilization system performed by changing into electrical energy or thermoelectrical both energies among the conventional 
biomass energy use process defined systems, the system which bums directly considering the biomass as boiler fuel, makes 
high-pressure steam generate, and rotates the turbine for power generation has performed. Therefore, since at least 5000-1 0000 
kW and an equipment scale become large, large quantity intensive generating of biomass resources or extensive collection is 
required. In addition, a large sum investment is needed. A use process defined system of the biomass resources whose efficiency 
it is small-scale and is higher than anything since it has stopped at the level of 10% by the case where the generation efficiency 
is a 5000-kW scale is desired. 
[0003] 

On the other hand, since high generation efficiency is acquired in power generation of gas-engine use even when it is small- 
scale, in the society and natural environment which biomass resources generate dispersively like our country, the necessity for 
the gasifier technology of the biomass is high. 
[0004] 

Although research and development in the so-called thing of the internal combustion type which is a fixed-bed and fluid bed type 
gasifier. and set from before the space of the gasification which is an endoergic reaction, and the exothermic space by 
combustion as common space by using oxygen or air as a main gasifying agent about the gasifier technology of the biomass has 
been done. Tar and soot carry out a byproduction and quality does not suit as an object for gas engines. In addition, in using air, 
into production gas. nitrogen remains and it reduces the calorific value of unit production gas. In using oxygen, an air separation 
process is independently required and the energy and plant-and-equipment investment which operation takes become an energy 
efficiency fall factor and a cost push factor. 
[0005] 

Otherwise, although research of the gasifier by critical pressure hot water is done, the region of utilization is not arrived at 

including the problem of super-high^emperature-high-pressure equipment 

[0006] 

[Problem to be solved by the invention] 

This invention is a high calorie which was made in view of this conventional problem, and suits the gas engine for power 
generation from biomass resources, and it aims at the thing which acquire clean fuel gas with high yield and for which the gasifier 
of the possible biomass is provided even when it is small-scale. In addition, the synthetic energy conversion efficiency of biomass 
resources is raised, and it is considered as a contribution plug at the use spread as the third new energy. 
[0007] 

[Means for solving problem] 

Supply a steam to the biomass which the gasifier of the biomass of this invention pulverized, and the gasification space which 
produces and cheats out of a gasification reaction, and this gasification space are divided into it with heat tracing via the septum. 
In the gasifier of the biomass which produces the gasification reaction of a steam and the biomass by an endoergic reaction and 
out of which it cheats without supplying oxygen to gasification space positively at Said septum has gasification space Inside, 
the gasification space by the side of the inner circumference by heat tracing is formed in tubular body structure, and said * 
gasification space is characterized by being the entrained bed structure of making the biomass granular material to supply 
mobilizing with the steam to supply. 
[0008] 

Heat required for decomposition of the biomass by radiation from the coil wall which does not have on gasification space 
chemically, supplying in the heat source prepared separately — in addition, a gasifying agent's own steam is used as a bed 
material, the local overheat by oxidation reaction etc. is avoided, and it is considered as the structure in which it is prompt and 
the gasification without a side reaction is possible by making the gasification atmosphere of the shape of a uniform jet. As for the 
heat source prepared separately, it is preferred to arrange and supply the heat gas producer which bums the biomass and 
generates heat gas. This biomass for heat sources can also use the biomass of a low grade from the raw material for gas 
decomposition. 
[0009] 

Supply a steam to the biomass which a gasifier of the biomass of this invention pulverized, and gasification space which produces 
and cheats out of a gasification reaction, and this gasification space are divided into it with heat tracing via a septum. In a 
gasifier of the biomass which produces a gasification reaction of a steam and the biomass by an endoergic reaction and out of 
which it cheats without supplying oxygen to gasification space positively at Said septum has gasification space inside, it is 
formed in tubular body structure by gasification space by the side of inner circumference by heat tracing, and in said gasification 
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space. While a steam and the biomass set up both flow direction in the direction which intersects a counterflow or a steam flow 
direction, it extracts to this contact area, or an expansion region (diffuser) exists. Organization which the biomass diffuses in a 
steam and gasifies promptly by a floating state by this is buitt 
[0010] 

Supply a steam to the biomass which a gasifier of the biomass of this invention pulverized, and gasification space which produces 
and cheats out of a gasification reaction, and this gasification space are divided into it with heat tracing via a septum, In a 
gasifier of the biomass which produces a gasification reaction of a steam and the biomass by an endoergic reaction and out of 
which it cheats without supplying oxygen to gasification space positively at **, High temperature gas flows out. two or more free 
end openings feed a bend located outside into heating space which carries out ON, and a gasification part which performs a 
gasification reaction of a reaction water evaporator, a steam, and the biomass within a bend put to heating space is located. 
[0011] 

While the gasifier of the biomass of this invention branches the bend immediately after the gasification part passage in said bend 
from a biomass supply side, turning this branch pipe upward from facing down and considering it as a bend. The ashes drain was 
established in said upward free end at the fuel gas outlet part and the pars-basilaris-ossis-occipitalis turning part of facing up 
[ facing down ] on the other hand. That is, in the gasification reaction of this invention, free carbon like tar and soot is not 
generated, but the only solid impurities are ashes of inorganic substance origin. This impurity to accumulate is accumulated and it 
is considered as the structure to remove. 
[0012] 

The gasifier of the biomass of this invention provides the header which connects said many tube parts in the free end by the side 
of the reaction water of these many tube parts, and performs a substantial seal with the reaction water with which this header 
was filled up while said bend is inserted in heating space in the shape of many pipes. By providing gasification space in the shape 
of many pipes, gasification space can be reinforced compactly. 
[0013] 

The gasifier of the biomass of this invention provides the header which connects said many tube parts in the- free end by the side 
of the biomass of these many tube parts, and performs a substantial seal by the biomass with which this header was filled up 
while said bend is inserted in heating space in the shape of many pipes. 
[0014] 

The grinding means to which the gasifier of the biomass of this invention is provided with the grinding means of 1 mm or less 
made microparticulate, and makes said biomass microparticulate preferably 3 mm or less for example, What is necessary is for 
the means which combined the crusher and the impact mill to be used, and for a screen exception to make the biomass with 
difficult pulverizing timely, and just to use it as fuel made to generate the heat gas for gasification space heating. 
[0015] 

[Mode for carrying out the invention] 

An embodiment of the invention is described in detail with reference to Drawings below. However, the size of the product 
indicated to this embodiment, form, construction material, its relative configuration, etc. are not the main point that limits the 
range of this invention only to it but only mere examples of explanation, as long as there is no specific description in particular. 
[0016] 

(Embodiment 1) Drawing 1 is a flow chart of the bioenergy utilization system centering on the gasification reaction equipment 
which generates floating and outside heat type quantity calorie gas of this invention. The gasification reaction equipment 101 is 
provided with the coil 306 ( drawing 2 , three references) mentioned later, and this coil 306 receives the reaction water 1 15 and 
the biomass fines 112, and it is constituted so that it can heat with the biomass combustion high temperature gas 1 14 from the 
exterior. The crushing equipment 102 receives the biomass raw material 111, has the mean particle diameter of 3 mm or less, and 
the desirable performance which can generate fines of 1 mm or less, classifies the fines 112 with a mean particle diameter of 3 
mm or less and the coarse powder 1 1 3 exceeding the mean particle diameter of 3 mm. and has the structure which can be 
discharged. In this example, it used combining the crusher and the impact mill. The heat gas producer 103 receives the biomass 
coarse powder 113, bums the biomass coarse powder 113 by susceptibillty-of-substances-to-bum agents, such as air, and 
generates the hot biomass combustion high temperature gas 114. The dehydrator 104 has a cooling heating surface in an inside, 
condenses high boiling point material, such as moisture, a sulfur compound, etc. in the gas introduced in the tower, and has a 
removable structure. The gas tank 105 is a water seal-type tank and has structure which can store the production gas 116. The 
gas engine 106 bums the production gas 1 16 in this example, and has the ability to operate a dynamo. 
[0017] 

In drawing 1 . the biomass raw material 1 1 1 is supplied to the crushing equipment 102, and is divided into the fines 1 1 2 with a 
mean particle diameter of 3 mm or less and the coarse powder 1 13 exceeding the mean particle diameter of 3 mm, The coarse 
powder 1 13 is sent to the heat gas producer 103. and the fines 112 are introduced with the reaction water 115 into the coil 306 
under gasification reaction equipment 101. In the heat gas producer 103, the biomass coarse powder 113 is bumed with the 
combustion temperature of 900-1200 the coil 306 under gasification reaction equipment 101 is heated from the outside with 
the biomass combustion high temperature gas 1 14 emitted, and the temperature in a pipe is kept at not less than 800 The 
fines 112 introduced in the coil 306 float in the steam air current generated with the introduction reaction water 1 15. and are 
gasified mostly in an instant (0.2 or less second). After introducing the hydrous production gas 108 into the dehydrator 104 and 
removing a part (HOI) for moisture, sulfur content (H2S). and chlorine, it is considered as the production gas 1 1 6 and stores in 
the gas tank 105. The production gas 116 has a calorie of about 20 MJ/m^, and suits as fuel for gas engines. A 1 t (50 - 100 
kg/h)/day biomass throughput was able to be processed by this system, and when changed into electrical energy with a 30-kW 
dynamo, total energy efficiency was able to be made into not less than 20%. 
[0018] 

(Embodiment 2) Drawing 2 is the gasification reaction equipment 101 of this invention, and a schematic diagram of an example of 
primary gasification part 302 details. In drawing 2 , the gasification reaction equipment 101 had the coil 306 in heating chamber 
307 inside, and the heating chamber 307 is provided with the feed port of the biomass combustion high temperature gas 114, and 
the outlet. A coil is a bend which connected the pipe of U character, the inverted-U character, and U character, and there are 
the first vertical section, the second vertical section, the third vertical section, and the fourth vertical section from right-hand 
side. The open end which caii introduce the reaction water 1 1 5 from the first vertical section upper part of the right end, The 
open end which can introduce the biomass fines 112 from the second vertical section upper part of halfway, The open end which 
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takes out the hydrous production gas 118 which the open end which takes out the ashes 117 by which it is generated by 
gasification from the U tube pars basilaris ossis occipitalis which connects the second vertical section of halfway and the third 
vertical section generated by the gasification reaction from the fourth vertical section of a left end is provided, respectively. 
[0019] 

The gasification reaction equipment 101 introduces the biomass combustion high temperature gas 1 14 generated with an 
unillustrated heat gas producer from a feed port of said heating chamber 307, The coil 306 is heated from the exterior, and 
temperature and a flow of the biomass combustion high temperature gas 1 14 (heat tracing gas) are adjusted so that the internal 
temperature may be maintained to a suitable temperature of not less than 800 **. The reaction water 1 1 5 is made to gasify, 
making the biomass fines 112 which were heated by heat tracing gas in the reaction water evaporator 301 of the first vertical 
section, became a steam, and were introduced from the upper part by the primary gasification part 302 of the second vertical 
section float. At this time, an input of the reaction water 1 1 5 and the fines 1 1 2 is ac|justed so that a mole ratio of a 
steam/biomass may become 0.4 or more. Gasified production gas is poured, flows into the secondary gasifrcation part 303 which 
comprises the third vertical section and the fourth vertical section, and disassembles a little tar and soot which carried out the 
byproduction. All of a solid organic matter and carbon are decomposed in this portion, and it becomes atmosphere, and a solid 
serves as only ash which consists of inorganic, substances, and takes out the ashes 117 from said ashes extraction open end. 
The production gas 11 8 is taken out from said fourth vertical section open end of a left end, where moisture, a little H2S, and HCI 
are still included. 
[0020] 

Details of the primary gasification part 302 like a graphic display, near the lower part of the coil 306. The conical (reverse 
truncated cone) mold current plate 307 which has the opening 308 in the center is formed, high temperature steam is blown from 
this opening 308, and it gasifies in the state where the biomass fines 1 1 2 thrown in from the coil 306 upper part were made to 
float. Gasification made into the purpose of primary gasification, i.e.. this invention, is performed in the primary gasification field 
304. and the upper part of the third vertical section that passed this field functions as the secondary gasification field 305, and 
plays the same role as the secondary gasification part 303 explained above. 
[0021] 

(Embodiment 3) Drawing 3 is gasification reaction equipment of this invention, and a schematic diagram of other examples of the 
details of a primary gasification part. The entire configuration of gasification reaction equipment is the same as that of 
Embodiment 2. The composition of primary jgasification part 401 details has become like a graphic display. That is. in primary 
gasification part 401 details on the right-hand side of drawing 3 . the dispersing pipe 402 Is inserted into the coll 306. the 
dispersing pipe 402 — a fines feeding pipe — pars-basilaris-ossls-occipitalis reverse — the end of internal hollow which 
comprises a curved surface which extends towards the conical bottom circumference — reverse — rt is conical and is the 
closed cylinder — this pars-basilaris-ossis-occipitalis reverse — it has two or more rocket engine jets 405 on the curved 
surface which extends towards the conical bottom circumference. 
[0022] 

When this dispersing pipe 402 was inserted in said coil 306, the distance near the reverse conical bottom circumference section 
of the dispersing pipe 402 and between coil 306 wall becomes the narrowest and gases, such as a steam, are circulated from the 
coil 306 lower part. Since the distance of a pipe inner wall and dispersing pipe 402 outer wall is gradually expanded as it becomes 
the throat part 403 and goes to the upper part from here, it becomes the diffuser part 404. Therefore, as for said two or more 
rocket engine jets 405, providing near [ throat part 403 ] this is preferred. 
[0023] 

In this way. if the biomass fines 112 are fed from a fines feeding pipe of the dispersing pipe 402, High temperature steam 
generated by evaporation of the reaction water 1 1 5 flows in from the lower part, it becomes high-speed at the throat part 403, 
the fines 1 1 2 of dispersing pipe 402 inside are sucked out according to a Venturi effect, and the diffuser part 404 is distributed. 
These fines 112 that carried out distributed floating are almost gasified in an instant. 
[0024] 

(Embodiment 4) Drawing 4 is a schematic diagram of the gasification reaction equipment 101 which has a multipipe gasification 
part of this invention. In a figure, as Embodiment 2 or a bend of 3 is shown in an A-A' view figure on the right-hand side of a 
figure, perpendicularly the multipipe coil 501 to five-row parallel. It is arranged in the heating chamber 307 and, as for a biomass 
fines entrance slot, ashes output port, a reaction water scraper launcher, and production gas (undried) output port, five rows are 
connected by the headers 502. 503, 504. and 505, respectively. Treatment space capacity increases by this and enhancement of 
capability is compactly possible. 
[0025] 

(Embodiment 5) Drawing 5 is a graph which shows a relation with temperature conditions of a gasification reaction, gas 
composition, and calorific value which generate fioating and outside heat type quantity calorie gas of this invention. Using 
equipment shown in drawing 2 . the steam / biomass weight ratio was fixed to 2. an examination of floating and outside heat type 
quantity calorie gasification of this invention was done at various temperature, a presentation of production gas was analyzed, 
calorific value of production gas was measured, and it asked for material balance of a reaction. As a result, when production gas 
gave gas composition shown in a bar graph and the calorific value was measured, it was the quantity of heat of a line graph. 
[0026] 

If it asks for an experimental formula of a gasification reaction from material balance of a reaction obtained above, 

Ci 3H20o.9-K).4H20 

->0.8H 2+0,7CO+0.3CH4-K).3GO2+39.7kcal/mol 
It came out and a certain thing was understood. 
[0027] 

[Effect of the Invention] 

. As explained in detail above, are not accompanied by generating of free carbon, such as tar and soot, by this invention. Floating 
and outside heat type quantity calorie gas (for example. 20 MJ/NM*^) by which waste uses hydrocarbon of only some ash, such 
as clean H2. CO, and CH4. as the main ingredients are obtained. By combining with gas engine driven power generation, it can be 
considered as a system with high total energy efficiency. 
[Brief Description of the Drawings] ' 

[Drawing ll The flow chart of the bioenergy utilization system fcentering on the gasification reaction equipment which generates 
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floating and outside heat type quantity calorie gas of this invention 
The flow chart of ****** 

[Drawing 2] Gasrfication reaction equipment of this invention, and the schematic diagram of an example of the details of a primary 
gasification part 

[Drawing 3] Gasification reaction equipment of this invention, and the schematic diagram of other examples of the details of a 
primary gasification part 

[Drawing 4] Gasification reaction equipment of this invention, and the schematic diagram of a multipipe gasification part 
[Drawing 5] It is a graph which shows a relation with the temperature conditions of a gasification reaction, gas composition, and 
calorific value which generate floating and outside heat type quantity calorie gas of this invention. 
[Explanations of letters or numerals] 



101 — 


Gasification reaction equipment 


102 — 


Crushing equipment 


103 — 


Heat gas producer 


104 — 


Dehydrator 


105 — 


Gas tank 


106 — 


Gas engine 


Ul- 


Biomass raw material 


na — 


Fines 


113 — 


Rough part 


lu- 


Biomass combustion high temperature gas 


lls— 


Reaction water 


116 — 


Production gas 


211 — 


A steam or steamy + small-quantity air 


301 — 


Reaction water evaporator 



302 — primary gasification part 

303 — secondary gasification part 

304 — primary gasification region 

305 — secondary gasification region 

306 — Coil 

307 — Heating chamber 

401 — primary gasification part 

402 — Dispersing pipe 

403 — Throat part 

404 — Diffuser part 

501 — Multipipe coil 

502 — Header 

503 — Header 

504 — Header 

505 — Header 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow chart of the bioenergy utilization system centering on the gasification reaction equipment which generates 
floating and outside heat type quantity calorie gas of this invention 
The flow chart of ****** 

[Drawing 2] Gasification reaction equipment of this invention, and the schematic diagram of an example of the details of a primary 
gasification part 

[Drawing 3] Gasification reaction equipment of this invention, and the schematic diagram of other examples of the details of a 
primary gasification part 

[Drawing 4] Gasification reaction equipment of this invention, and the schematic diagram of a multipipe gasification part 
[Drawing 5] lt is a graph which shows a relation with the temperature conditions of a gasiflcation reaction, gas composition, and 
calorific value which generate floating and outside heat type quantity calorie gas of this invention. 
[Explanations of letters or numerals] 

1 01 — Gasification reaction equipment 

102 — Crushing equipment 

1 03 — Heat gas producer 

104 — Dehydrator 

105 — Gas tank 

1 06 — Gas engine 

111 — Biomass raw material 

112 — Fines 

113 — Rough part 

114 — Biomass combustion high temperature gas 

115 — Reaction water 

116 — Production gas 

211 — A steam or steamy + smalhquantity air 
301 — Reaction water evaporator 

302 — primary gasification part 

303 — secondary gasification part 

304 — primary gasification region 

305 — secondary gasification region 

306 — Coil 

307 — Heating chamber 

401 — primary gasification part 

402 — Dispersing pipe 

403 — Throat part 

404 — Diffuser part 

501 — Multipipe coil 

502 — Header 

503 — Header 

504 — Header 

505 — Header 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[ iff IT SS 5K <?) e B ] 
[ SS Jl 1 ] 

tJ V M ^ < ^mS.BfO J: ') J'^ 4 4 Y 7.(Dltf X itSLBt it Lif) J JK ^ :it 7 X 

X ^t2^t^@«:ftfliJ£cjKsrr a . m^tr X if^mtf . -wis r ? a 'f * t x t . 

Jli&»UfeA^:?fYXr:, ?KISat«ifeL7*'X{b/g®tSb1tU(y)ZS'X^bS^ViS:0'7 10 

it^^»m^-i -rt b 1 9\-fii}Dm )i -d-mt ti-z ^ , mc:itr x it nomine mn^t mm 

riCV«<"««RJSJ®CJ:';7X3!SSVA'<?fT7<5i^rx^b>&Et^l>-tl;bd;)ZA'f<f7X 
<9;{rx^blfSiz:3ri)-?, ^lEHSt^WfiPicirx^bSStSU. J^BPJ0}i?HCJ:lP3l«yci>;&' 
X^bS^tfrg«:«:m3tlUff?5)i'r+l, »ulE;«rX^bS^P3-?. 7X3;Sa>:A'r:JYX**|q]a^U 

<tti»ai«! (T'^7a--?«) t^^fer^cvti^sivtiA'f^rYXQ^'x^bJii 

C a jK Jl 3 3 

it^^if mm t -ry b 1 9i-m mm )i -s-ttt ii-z fi . aic^r z <bSiiicsffi.flacK«t«j& 20 

tlc>;«<'»M;5i&i::c);';7K^S>;A'f:?)-YX<i)^r7<b^j&t4l;-ttUd;)3A'f^YZ 
0;&'X^bllEic3iri)T, Si^tr X iJi HL A tJ JDm^m , ^tSS^ <?> § ffi JinS □ Z^JhfiJ Ctt 

^YZ©;(rZ^b>5Bt<77^rX^taJ»fffl:igUTU3CVt i^m YtJA^:iTX(OjtrXit 

mm. 

C tt 5K JS 4 ] 

Ti?i?=ZAii±i^i?=cin]it-7fflWfi>;vtr:, Sui5±isi?=lSJ!Sn:«j^yxain8n. 

Tlql3=»l^±lql?=<?)SfiP$|DlB3lC. U^tiaitfeC^tifft^V-rZslsKJlSlEtKQA 
'f?fY7<?)*'7^bJ^ii. 30 
la 5 ] 

Q) R B7Km Q) n A Sm m 

^§a^|Bl±taat^^yrtialt. ^^yrlc^T^u^>5JS7XIc*fc'>lllH^^lv--/^t 

C S « jS 6 ] 

5/-;i.t«7C>:t!^S[Vr3S5KJM3«U<a:4lE«!0A'f?fY;^<?)SrX^bJliS. 
[ fg i¥ iffl « iii ?H 3 

[ 0 0 0 1 3 40 

Cfge^©isr 3 «fl5©«>if3 

*fSBBWA'i':?rYxo*xi)?'j«n:^u. i¥i/<tt. A-f?fYxt^^7y->^fiii;0Dy:?r 
xtisr^ttinsciiri. Ectt, «£«ti)A'<;?rYxx^;i'^^y«p«7tt#ij*i« 

J^ftftttT^Dl, A/T^fYXO^rz^bl^ScSt-i. 
[ 0 0 0 2 3 
[«£JR0Ji«53 

«t«(i)A'f?rYXx*;u=^'PJfflitS5'XTi.q)"?-^, ^Sx*;u=ftu <i3:*s«ilx;jj;u 
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t5000~1 0000kW>Ji5ffi««2)lfX?<e3c?)-?. A '( :i 1 X RM<0 XMlkt^ m 

. ^«i)9£mja)?;t^5oookw«*S<?)«^-?io%-&n:s*oTU3fe(y). /J\««i7ja)$ 

[ 0 0 0 3 ] 

J5 <^ 0 * 1 «^ a u . 

C 0 0 0 4 ] 

. ssi«'8ixffix»f»Jc;:&5i-?. 3i«Kic5r3x;?;u=r/iCBa«}ftMz;fx?yi.=pJ93¥i&Tii 

B ;S C □ 7 h 7" y y a 5 H « Z . 
C 0 0 0 5 ] 

SJ^.Sffl-(b©«En:ilUTU«i). 

C 0 0 0 6 ] 20 

i^mtf!m)k[^ J: y Y 1 1 mmi 

ii^«)x*yu=t'«£«a)*tsi(y). »Hc^)iBTx;l:y^=^'vuT<^)^"Jffie;sc«#tt^vtz t 
<{) ■? I . 

[ 0 0 0 7 ] 

*%gB0A'f^fY7<j)3r7^bllSf3;. *&»b^A'r^T7C, ?Xmftt{«jeL/T2r7^b>5. 

^IC:O'7^bS^tcaffitilCte«t^ft3©r3C'>:«<'«^J^J®C<t';7K3SS^A'l':d-Y70 
*"7^bJS®tauttU(y)IA^'^Y7ci>:S'7^bllllc?Vi)ir> filEfi!^»fW8PCil'7^bS 

mtni. 9hSimmcj^z[^mmQ-ffxit^miafmixwm&cmmtii. bo le 7 ^b 5 ^ 

«I8 t Z A Y 7»ttt , {ftlfi t 3 S f Jjft » <b ^ tt I dI 56 j6S«i£-? ih ? * t iff 

^ V r ? . 

[ 0 0 0 8 3 

A'f?|-Y7<9*Sir:/K-5«^t, ;(r7^b$Sctt^bi|^«)ic««tJ^i?t«u.5is^|g»'i 

^ it ^ m ^ Y \c j:: J m m & m ]& ^1 > )^-^m^^fX(oitrxit^m%-^ 

ffJ^roJ:'}. iS^t^-?, &J>5i&ci)ftuX;'7^b2^qI«gft«Jt>:t?. syj^ffliSr^mSStt 40 
, A :^ Y 7 t L Tlffl:Jr 7 f fSar 7 , «l 7 56 S }!p t E B U T *t IS r Z C V » * 
UtI. U0«l3SfflA'f?rY7tt^r7«-RfflQ/SJPfJ:V1SS.ffi<?)A'r:2rY7t«ffir?C>; 
t 7 ?= 3 . 
[ 0 0 0 9] 

SlU*%B3o?A'('^Y7Ci>:y7^bl?Stt. m^b)-.K^4YXrO. ?KS?5Stit^lSUT3r7 

^b>5Bt*uttUd;)Z^r7<bSSVI«;&'7<bS^^^(iHgtAUT?hffl5^DS^?i>;«-SrtLY3y 
, isc:^r7<bsscffiffiftS)ctefSt«i©-r2 c < '&Jssj5®icj;'-i7XS5avA'f ^ y 
7<9tr7<bSiBt*i>itbd;)iA'f?fY70ir7^bifSc3yiiT, iiiEi»e»fpjaicar7 
^b^^t^b, ^fifiiDmcj;3P3«ifl'j0Xr:^^b^BZ3^t«^*«i£cjf^s5rr^i, Sjie^r7^b 

7XS5a^A'f:d-Y7Z)HSiaSU Ctt7X3Ra5fia^lql>:5^^r2:S(q)C(^*C!)JJI 50 
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[0010] 

6glC*"X<tS^tC«ffifit)ICII?!?t«3iSt-^CV« <'!ft*SftSBlCJ;';7X^aV/W;^7 
Zci);0'X^bSEt*l>ttL4;)IA-f;?r7Xii);{rx^bllEc?ri)-r« iSiS;0'X#53iaiAt2 

u3ffl§W-?J50?x^f6aPV?K3KSiVA'f?f7X0irx^bs;st4T7irx<bBPZ^ffi5bT 10 

[00113 

ie±(qir6ffiJffiiu«5!pf;!rxaiDfiP, -^Ti6i?=»»j±iq)?=ci)jsa5^i5)a3c, Mh-i/>ti5 

5)?-ttr. of - t?) s ff0 ;iv « 4!y H S 3R 0) 7 J) 2 . S S t ? St ^ ift «5 t « « U T . Rft S 

t 3 «lt V U T (?) I . 
[ 0 0 1 z ] 

WC^^mcoK^4YX(i)1tfXitm^tA. filgfflt*fr#g«IC^DJSR$BClfArtlI^V 20 

ls#^a3c^>;&B?x^SlJc^)ls^SlciiiE^wa3|Bl±tailSt^^y^^t5alt, |g^y^^ 
laiticvicj;';. ir7<bSiatD>A5 hctiaricv^-?? 

[0013] 

5c*fgw<?)A'r;^7x©:(rx^b^Stt. mt£^^» ^mtxtc tam^m^:: ^ xt fiJ 
tc. ^ft8P9A'f^7xia'J<9t*liiilcS^se*tBPlBl±t)ltt•r?^y^^ts5lt. s^ 
y^^lc3£T^u*.A'f:^7xcJ;';flH^5)5/-y^t45•?cvt^ffSi[vt?. 

[0014] 

Siu*%e3<5»A'f^YX9trx^bJfg(3:, HlgA-fi^YZtBmmWLT. »$u<ftim 

^b5SiD^ffl<2)JSl;&'Xtfg*rtl:I«?JPf>:i^T^'Jrat-tiiyj:i). 
[0015] 

[0016] 

i^mm} ) El - m ^ It} D V Iff X t t J X it ^ Bik m t 

A\ "a t J A ^ 4 J- t II m m X 7" L <D 7 O - ^ J . jif X it^BiSL^ } 0 1 (3:«^i$t 40 
l>5ieg80e (E2« 8#9g) t«X, aSB^SOe ttSl6?X 1 1 5 JlZ/t A 4 t Y X 

) 1 2tsitAn< ii'8n»'iA-f^77;«?;^ss^r7i i4c«fc'>iiD?^-?$=i.fc?« 

S)?rftTllZ. «&»ia«1 0 2l3:A>f:5r7X®3Pf1 1 ItSitA^T^^iaaSmm^Jl^T 
. »*U<tt1mmJ-X.TQ«!»t^S?Rl«B«ttfigt*U. T*^iBl«8 m m >«. T © «{ » 1 1 
2 V TJ^Itt^S 8 m m t M;t 3 1 1 8 V t SO U t , ^ BL°! m^-^ ^ b -z i\ S . ^ 
nmm-^Oi^i^m Y ^ > A 9 h ^ )[^ t l^^-Bt)1ti: m I) . X ^ 0 8t3:A-<:?f 

7 7ffl»1 1 3 t S It Atl-ZSa^syQS*K»JlC J; A 7 Xifi*& 1 1 3 t U T ia 
Si<?)A'f;*7X«35Sa^^rxi 1 4taEE-ri. flSi?XilSl 0 4l3:PjaJC^j33e«Hllt}f 

mmrowxtti)-,itfX'¥<i>vK-a-Jkz/f3imit-Bm^Y^^^!^'&itMm[y-z9$t^°s%i^m 
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C 0 0 1 7 ] 

HIcaTTDT. K ^ :ii Y X mm ^ 1 1tt*&»l5«10 2CiHilS?-aTJDiBltt8mmi!<>TQ 
mm ^ 1 E V TWUfi 8 m m t ffl 3 ffiJft 1 1 3lC*it»itL. 1 1 3 » JBjy X 5§*5!P 

1 OSCjUi^a. mm ^ 1 2«:;yz<b>5Bia«1 O 1't<9;5l&^S0 6 + n:Sli&7Kl 1 5 

1 2 0 0t:-?i»*fe^tt. %it-lA^;*YX«?3SIB^^S'xi 1 ^ -g- iT X it R Btk B ^ 0 1 

i'<9Sisir8oet5h8P»»iA]mb, ifw<«)ast8oot:>j».±c«-:>. ;5i&e8oen 

l?*!^ (0. 2»>!«.T) IC:?rX<fr?. S?Xisr;&'X1 0 8t)itt?KI^Sl 04IC«AI/, 
jK^^Vttft^' (Hz 8) , (HC I ) tlSiSU*.«< irot^XI 1 6VU. ;«rX9 

y mmf\ Y b -Z ^^tl . *5/Xx/^-?A^;?rYZ5lQ3gl h>/B (50~1 00k» 
/lv)tS5au-Z'. 8OkW0f£^i»ICJ;'>imax^^U=t'ICS^i^U;fe.^?=©, i^^x:?;!/ 
=f38}*BcZ0S«J3<.±Vt7c>;*fr7r^. 
C 0 0 1 8 ] 
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^mtrx ^ i 8tK';iiit-Blnfflgt^. ^^-ijlSitT^?. 
[001 7 ] 

■ff X itRB^^ ] O1tt^0/Tv<i)S?Rirx%*5^P7^*5X'L;fe.. A^;*YX «5 3i S X 1 1 
4t«ilBi0?iRfr>A 307<2)«ADJ;';^AUT. JS.Sg806t%fi|JJ;';iD«ftU. ^ 

<<>pim-isoox:yK±<o»W9mmromntJ<ky. A^f.^YxiKJteasxrxi i 4 («• so 

1 lc?)riiTi1^a5A]M:irx-?io^t^i7X?SMV*'''< !g^Siifin«?)l »!;5"X^ba33 0 27^± 

fiP^v^Ara^. A 'C ?f Y 7 1 1 z inmt ■it^ti' ^ irxitt iti . u^i^. ?x?r 

a/A>f?rYX©=E;i/Jt«^0. 4W.±V«3J:7CSJB7X1 1 5, «5J» 1 1 2 <?> tt A S t 
)SiMt1. ;tr 7 <b b fe^PJt :!r X ^ I) -? . S H SB §3 ;j 6f 95 S 1 §5 -? «l55? r I 2 )J!;&■ 
7^ba^303cm^^T. '>s<??ijtfeb^^-;i.-)st*sit2. co8P«'-fSff^*fiSii»;s 

'-laibiiDJffi^';, JK1 1 7tBiViii-r. ^sJT^rxi i 8tt*«7X«-v'>s<?)H2 svh 

[ 0 0 2 0 3 40 
1 )J?XrX<b8P3 0 Z<?)^fflttBjrx©fa< ,,>aji&e3 0 OOTfiPl^JfiZ^, t^cSafiPS 0 

&tn-:>nz:i})l (5SP3li-&) S!e5jlt«3 0 7^^i5l■^^^^, i8fflDfiP3 0 8t^>iig,ia3Sa 

t^tftrii^ti. s,Bn 3 0 6 ±&» K&Atti^K'f ^ Y xmm ] i 2tJ¥3&rttfettSi 

-J^-X^bt-J. 1 »!*"7<bEP-^*9gBB<?>g«)>;t3irx<btt 1 »!^rz^bflJ!£8 0 4-?47t> 
ti. c^)««t3ir;fe95HSlla^c^)±fi^5B^»:^•x^fc^fl^3 0 5 Vb-?«^b. Siig^ift 
eBbfe2)^:;trx<baP3 o 3 vra«««|ijt^^t-. 

[00213 

(m6«U3) H3tt*fgPB<?>3rx^b;&i&ia«v i »!irz^ba^^SB<?)^^!^t^>fi'J<^)ffi50^^^) 

7. :VX^b>&BI5ffi0^<$msrB:llli5W2V(Bl«-?^?. 1»!tr7^bBP4OlS^0^fi)c" 
2:^0mQd;?IC«^-?l)2. EPtr, B8*iHy<?)1 XT X^ba^40 1S^IIC^yu■7.>&JBt 50 
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tktti^^ sjjSffia&n z * ;i ©enins It T54fe r z fflii± cffl&<{)i« 

iliD405t^U-7U2. 
[ 0 0 2 2 3 

@P3S>:«^l5{e40 2JffSV<?)ffi«l*IE*U-7l)<©7. t'^ 7i--9'8P404V«2. 
«£ -5 T . fi sB^Sl <4)i« Hi 040 5t*C<«)XD-f'fiP40 8t*iECBjit?C^»f»*Ul). 
[ 0 0 2 3 3 

>fi^<UT. «>Sfe40 2<2>«l»jSASJ:';A'f:?rTXa[Jl!&1 1 Z t MAt Z Y , >5B7Xl 
oT« 'K>fi'J-a)SlC<fe'>l«-8SW40 2W8PCD«!i[«&1 1 2t')&liaSUTT'^7a--!/* 

8u 4 0 4 tc f^fij r tt I . m-a-mr^^b k.i^m ^ i 2 a is ^ ^ v c x it r 2 . 
C 0 0 2 4 3 

(*I6ffll4) E14f3:*%BB0#§^;«rx^bBntft-ri;5"7^b>5JSiS«1 0 1 ©ffil^S? 
^Z. 0IC3yi)T. #^^SJ&§5 0 1l3:IIB6^J2tb<tt3Q)fi^;t^Etffi'Jo)A-A' 

. A ?r Y x«t»«:An.. £5®';aiUD, si&jxsad, (*fltt?K) iR';aiun 

l3c^nY^^^y^50 2. 503, 504. 50575 ?'Jz^a«sttLTui.ctLCJ:'>) 

[ 0 0 2 5 3 
[ 0 0 2 6 3 

±le-?4ma;fe;SJS«?)Yx'>'7>'UAv>XJ;V*'X<b>SB<?)3g«l^t5K4D?V, 
C,.3H£Oo.?+0.4HzO 

TO. SHz+O. 7CO + 0. 3CH4+0. 3COz+39. 7kcoLl/mol 
C 0 0 2 7 3 

[fg8«9ja}«3 

>J<.±SP U < SSiBH U ^ J: ■? n:> *fgB3 C J: V - « « S V J&S ^ * © 56 * t fl^ t3 « U . S 

•ri$?)g-?h^^iS.*Dy;0'x (^5'J?Ll3:2 0MJ/NMM^•f^l^^L. ^ x jl> y > %m 

JM^S© 7 0-0 

CI2I2] ^^s^ci) tr X its.Btki^>: ^ ^ :tr x it 3 m m 0 - m (o m.^ ^ 

[043 :*:fl83c^):tfx^bJ5Bi5«>:^©s;xrx^b8P<?)«^ll0 

[053 ^ftm(t>nm ■ d wxt^^ti irxitJS,m(t>^m^k^Y:ffxm.^ 

[ ?5 ^ <<) s5i ?H 3 
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